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unlikely to have major clinical impact on cancer cure in the 
context of metastatic disease. Therefore, combination 
treatments with immune modifying drugs hold considerable 
promise for inducing long lasting T cell responses. Attention 
needs to be given towards optimizing of dose regimens and 
timing of concurrent treatments. These are necessary steps 
to unlock a more efficient long term immune response after 
radiotherapy and make the abscopal effect clinically 
relevant. 
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Purpose/Objective: Prostate Image Guided Radiotherapy 
(IGRT) with daily Cone Beam Computed Tomography (CBCT) 
allows direct adjustment for rectal distention. Studies have 
tested the effects of low fibre diet advice and laxatives, both 
separately and in combination, on rectal distention with 
contradictory results. This study retrospectively investigates 
the effects of a dietary protocol on rectal volumes and their 
inter-fraction consistency of patients undergoing prostate 
IGRT. 
Materials and Methods: A dietary protocol was derived 
where patients would receive 1) a brochure with low-fibre 
diet advice and 2) laxatives (1 sachet of Macrogol 4000 daily) 
two days prior to and on the day of Computed Tomography 
Simulation (CT Sim); and two days prior to commencement 
till the completion of treatment. All patients had daily CBCT 
imaging. CBCT images from the first five fractions were 
obtained and rectal volumes of each image were contoured 
from the level of the top of the femoral heads to the most 
inferior slice of the ischial tuberosity. Centre of Mass (COM) 
treatment shift deviations were also calculated from daily 
isocentric shifts for the first five fractions. Boolean Operators 
from the treatment planning system were used to quantify 
DICE coefficients in comparing similarities of CBCT and CT 
Sim rectal volumes. 
Results: 34 subjects were analysed, with 17 receiving the 
protocol and 17 without. When all rectal volumes from the 
first five fractions were compared, the difference between 
groups trended towards significance (p=0.078). The median 
rectal volumes of the protocol and non-protocol groups were 
40.4cc (26.5-76.1, SD=9.6) and 42.6cc (24.3-114.7, SD=16), 
respectively. The difference in COM treatment shift 
deviations was insignificant between groups (p=0.62) where 
the median reading of mean COM shifts from the first five 
days of treatment was 0.335 (0.134-0.615, SD=0.11) for the 
protocol group and 0.317 (0.257-0.642, SD=0.12) for the non-
protocol group. When rectal volumes at treatment were 
compared to CT Sim, the similarity of volumes was high for 
both groups. For the protocol group, the median reading of 
mean DICE coefficients from the five CBCTs was 0.7 (0.63-
0.82, SD=0.05) compared to 0.72 (0.56-0.82, SD=0.06) for the 
non-protocol group (p=0.969).  
Conclusions: The results of this study suggest that the 
dietary protocol introduced did not significantly reduce 
rectal volumes of patients or affect COM treatment shift 
deviations and DICE similarity coefficients of rectal volumes.  
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Purpose/Objective: This study aimed at evaluating the 
treatment setup errors in pelvic malignancies patient treated 
supine by comparing AIO Solution (Pelvic Cushion, Orfit 
Industries, NV) and Vac lock immobilization devices without 
using thermoplastic mask for patient positioning. 
Materials and Methods: 2 groups of each comprising of 20 
pelvic malignancies patient (includes cervical, ovarian, 
bladder, uterine, vaginal, endometrium and prostate 
cancers) were considered for our study. All patients were 
planned and treated in supine position on Synergy®Linac 
(Elekta Medical Systems, Crawley, UK). The first group was 
immobilized with Orfit- AIO Solution (Pelvic Cushion) without 
thermoplastic mask and the second group was immobilized 
with Vacklock immobilization devices without thermoplastic 
mask. During treatment, KV-CBCT was taken on alternate 
days for image guidance. This CBCT image set was registered 
with the Gray Value (T+R) matching algorithm available in 
the XVI® (Elekta Medical Systems, Crawley, UK) CBCT 
software. The displacements in Medio-Lateral, Supero-
Inferior and Antero-Posterior directions were recorded as X, Y 
and Z respectively. For each patient, set up errors were 
calculated in these directions. 
Results: KV-CBCT images were taken on alternate days for 
each group of patients. The mean isocenter displacment in 
Medio-Lateral (X), Supero-Inferior (Y) and Antero-Posterior 
(Z) directions were +/- 0.26cm, +/- 0.21cm, +/- 0.35cm with 
AIO Solution immobilized patients and +/- 0.32cm, +/- 
0.27cm, +/- 0.51cm respectively with Vac locks immobilized 
patients. The AIO Solution device was found to be 
significantly better than the Vac locks in term of 
reproducibility, especially in Z direction. 
Conclusions: The results shows that immobilization with AIO 
Solution is comparatively better than vac lock for pelvic 
malignancies patients. As we know that vac lock looses its 
shape and rigidity after certain period of time. While AIO is 
used to fit today's requirements for image guided radiation 
therapy (IGRT), and precision radiation therapy. As a 
radiation therapist we have to play a greater role not only in 
treatment delivery but also we have to select a proper 
immobilization for each individual patient as per patient 
comfort and requirement without compromising with the 
quality of treatment. To maintain the treatment accuracy 
good treatment setup and imaging protocol should be 
adopted and regular supervision is required.  
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Purpose/Objective: To evaluate the effect of thoracic 
immobilization on patient positioning and compare effects on 
clinical outcomes. 
Materials and Methods: Patients with lung or oesophageal 
cancer receiving curative intent thoracic radiotherapy were 
randomized to no immobilization (control) or to 
immobilization from 2001– 2008. The control group were 
positioned with a head rest and sponges to support the arms 
and shoulders. The group randomized to immobilization were 
positioned with either a vac-bag and T-bar handgrip system 
or a 'chest jig' which uses adjustable velcro bands to support 
the arms and elbows as well as adjustable handgrips. 
Orthogonal treatment verification images (TVI) were acquired 
on one or all of the first three days of treatment and weekly. 
The study investigators were blinded to the assigned 
immobilization during data collection. 
Results: 77 patients were randomized to the control arm and 
75 patients randomized to immobilization. The median 
number of TVI taken per patient was 7 (range 1-14). The 
median follow-up was 75 months. The mean deviation of the 
isocentre position from simulation to treatment was 7.1 mm 
in both the control and immobilized groups, with maximum 
isocentre deviations 29 mm and 25 mm in the control and 
immobilized groups respectively. 49.2% of patients in the 
control arm did not have any isocentre deviations > 10 mm, 
while 52.3% of the immobilized arm did not have deviations > 
10 mm (p= 0.59). Permanent isocentre moves were made in 
46.8% of the control group and 22.7% of the immobilized 
group which was statistically significant (p< 0.01). There was 
no difference in local failure between groups. Local failure 
occurred in 22.1% of the control group and 30.7% of the 
immobilized arm (p=0.23). There was no difference in median 
overall survival (OS) 18.4 versus 27.0 months in the control 
and immobilized groups respectively (p=0.08). 
Conclusions: In this randomized study assessing thoracic 
immobilization, immobilization did not have an effect in 
mean isocentre position from simulation to treatment in 
patients undergoing thoracic radiotherapy. However, 
immobilization did reduce patients requiring permanent 
isocentre moves. The maturity of the data provided robust 
measurements on clinical outcomes and there was no effect 
on local failure or OS.  
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Purpose/Objective: To investigate the interobserver and 
intraobserver variability among physicians in defining the 
lumpectomy cavity (LC) after conservative breast surgery. 
Materials and Methods: Thirty-five patients after breast 
conserving surgery with placement of more than 5 surgical 
clips at lumpectomy underwent 4D-CT simulation scans. The 
LC was delineated on the end expiration (T50) scan. The data 
were then stratified according to CVS, CT slice thickness and 
surgical clips number. The dice similarity coefficient (DSC), 
interobserver and intraobserver variability (Δintra and Δinter) in 
different groups were evaluated and compared. 
Results: LC size, CVS and the number of surgical clip, none of 
these variables were found to be significantly related to 
intraobserver variability (P>0.05). There was no correlation 
between the CT slice thickness and the interobserver 
variability (Δinter, DSCinter) in the definition(rinter (r=-0.485). 
The DSCinter improved significantly as the LC volume increased 
(t=-2.343, P=0.025), and decreased Δinter (t=2.796, P=0.009). 
DSCinter was found to be significantly increased if patients 
with CVS 3–5 vs. only CVS 1-2 (t=-3.051, P=0.004), and DSCinter 
was positively correlated with CVS with a correlation 
coefficient of 0.451. The use of 7-9 surgical clips have no 
improvement in decreasingΔinter or increasing DSCinter(t=-
1.440,0.223; P=0.159,0.825). 
Conclusions: Even patients who were implanted more than 
five surgical clips were found to have an improvement in LC 
delineation with a higher CVS value and bigger LC. The use of 
surgical clips more than 6 were not significantly improved the 
delineation of LC, and five to six surgical clips are likely to be 
adequate delineate the LC. 
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Purpose/Objective: In rectal cancer, higher total doses could 
improve outcomes. However, tumor location in the planning 
CT is challenging due to the low soft tissue contrast. Our goal 
was to compare the different tests of rectal cancer (MRI, 
planning CT and colonoscopy) and digital rectal examination 
(DRE) and assess the degree of agreement between them. 
Materials and Methods: We reviewed imaging and planning 
data of 30 patients with locally advanced rectal cancer 
(Stage II-III). Planning CT slices were 0,5 cm thick, anal 
sphincter was marked and GTV was contoured according to 
the clinical-radiological information. All volumes were 
contoured by the same radiation oncologist and the DRE was 
